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Environmental impact assessment (EIA) is a recent addition to India's development planning process and the results of several studies show that India's environmental assessment procedures have shortcomings (Vizayakumar, Mohapatra, 1991; World Bank, 1991a) . The development of EIA procedures and methods has been an urgent need in India for the following principal reasons:
1. The indiscriminate economic development policy that followed independence in 1947 (without giving due consideration to the environment) has failed to achieve development objectives such as poverty eradication and improvement of quality of life.
2. An increasing awareness of social and environmental issues that are associated with development projects and organized citizen movements against environmentally disastrous projects have forced the government, 1 The authors-Muraleedharan Valappil, Dimitri Devuyst, and Luc Hens-are, respectively, a Ph.D. student, coordinator, and professor at the Human Ecology Department, Vrije Universiteit Brussel, Belgium.
as well as funding agencies, to consider such issues carefully and to mitigate the serious adverse effects of development projects.
3.
The rising food and energy needs of a growing population require investment in new development projects, such as water resource development.
The need to consider environmental issues in the Indian planning process is reflected in legislation introduced in the Indian Parliament in 1986. The adopted EIA procedure is called environmental appraisal (EA). The procedure requires submission of an environmental impact (EI) report for certain projects. Impact assessment was also introduced during the establishment of the Technology Information Forecasting and Assessment Council (TIFAC) in 1988. One of its objectives is preparing technology impact statements. No attempt was made, however, to develop the skilled manpower necessary to carry out the task of EA. Agencies interested in submitting project proposals find it extremely difficult to prepare the necessary EI reports (Vizayakumar, Mohapatra, 199 1) . Another problem has been choosing an appropriate approach to preparing EI reports because of a lack of EA guidelines and a multiplicity of methodologies available (Pendse et al., 1989) .
World Bank and Indian officials have identified several areas for improvement and a study has been commissioned to compare the Indian requirements with Bank guidelines. Preliminary reviews of the various development sectors has revealed that strong guidelines had been promulgated for some sectors, such as mining and thermal power generation, but less attention had been devoted to other sectors like irrigation (World Bank, 1991a) .
alleviate poverty. In the process it has not given full consideration to the degradation of the environment (Vizayakumar, Mohapatra, 1991) . Prior to 1972, the only environmental consideration was the immediate economic cost of the face value of affected resources (like forest timber). Long-term and cumulative costs were not considered.
to 1980
An environmental movement began in India following the Stockholm conference in 1972 and the National Committee on Environmental Planning and Coordination (NCEPC) was formed the same year. NCEPC has tackled a variety of complex national issues involving the environmental implications of development projects. The most celebrated of these was the Silent Valley project, which was eventually abandoned to save the rich ecological resources of that region (Maudgal, 1988b) . A simple procedure was followed. The projects that invited public criticism and controversy were investigated by a special task force that included environmental specialists. The final decision on whether to implement a project was based on both the project's feasibility study reports and the reports of the special task force.
Current EA Procedure (1 980 to Present)
Conducting environmental appraisals of development projects is one of the primary responsibilities of the Department of Environment (DOE), which was established in 1980. Federal environmental legislation passed from 1980 to the present were the Forest (conservation) Act (1980) , the Environment (protection) Act (1986) , and the Air (prevention/control of pollution) Amendment Acts (1981 and 1987) . Figure 1 shows India's current EA procedure.
The Impact Assessment Division (IAD) of the DOE is responsible for implementing the EA procedure. IAD, which has a multidisciplinary staff, performs this task with the help of an interministerial appraisal committee consisting of experts from related disciplines, such as civil and mining engineering, landscape and human settlement planning, instrumentation, pollution control, ecology, forestry, environmental sciences, etc.
Screening, scoping, progress reports, interim and final EI report preparation, review of the final EI report, and decision making are the main steps in India's EA procedure. They are described in the following paragraphs. 
Note:
In the current EA procedure, public participation and post-project monitoring and evaluation are lacking. A draft El report is not released for public review and comment. (Source: Maudgal, 1988a) Volume 12, Spring 1994
Screening
The project's feasibility report along with questionnaires and environmental management plans furnished by the sponsoring agency are sent to the IAD. The IAD reviews the reports and asks the sponsoring agency to fill in any information gaps. The project is then evaluated by the interministerial appraisal committee. Site visits are often undertaken by a subcommittee (task force) to supplement the information submitted by the project sponsor. Economic, technical, social, and environmental aspects of the project are considered in the review.
The appraisal committee may recommend the rejection or relocation of the project on substantive environmental grounds or it may approve the project subject to incorporation of specific safeguards against irreversible alterations in the environment. It may also recommend the holding of the project in abeyance pending a more comprehensive impact assessment. In this case a detailed EI report based on appropriate terms of reference may be prepared by the project sponsor. If a detailed EI report has to be prepared, the steps described below must be followed.
Scoping
The DOE has developed guidelines, checklists and questionnaires to help project sponsors collect relevant information and data for the EI report. The EI report should address: The project sponsor prepares the terms of reference and assigns the organizations or agencies to conduct the study. Generally different aspects of the study (e.g., flora, fauna, or social issues) are studied by different specialists, organizations, or institutions.
Progress reports
Study progress reports are submitted at regular intervals to the DOE.
Impact Assessment
El report review and decision
The IAD of the DOE reviews the finished EI report. An appraisal committee (multidisciplinary) of the DOE meets at least once a month. The committee can issue an environmental clearance, ask for further modification of the project, or recommend that the project be canceled because of its environmental consequences. The appraisal committee also can recommend environmental safeguards. The project sponsor is not, however, obligated to implement them. Enforcement authority is normally left to the appropriate administrative agency, such as the Water Pollution Control Board or the Air Pollution Control Agency. Approved projects must comply with all existing environmental regulations.
Projects also need approval of the Planning Commission. They require a benefit to cost ratio of 1.5: 1. This ratio accounts primarily for economic costs, including costs of environmental resource losses.
ASSESSMENT OF INDIA'S EA PROCEDURE
Review Methodology
The following review of the quality, efficiency, and completeness of the EA procedure was accomplished using the review package developed by Devuyst (1992) . It also addresses the commitment of authorities to EA implementation. For the purpose of this study, the EA procedure includes all the environmental steps incorporated into the project decision making and development process, starting with the project identification and continuing through post-project monitoring and evaluation.
Devuyst's review package can be considered an extension of the environmental impact statement review package developed by Lee and Colley (1990 
Public participation
Determination of activities subject to EIA Scoping: determining the scope, contents, and framework of the EIA
Acceptability of the project and independent control
Volume 12, Spring 1994 6. Decision making 7. Post-project analysis Each question or review topic must be answered with an assessment symbol of A to F or NA (not applicable). A concludes that the relevant tasks are well performed and no important tasks are left incomplete. F concludes that relevant tasks are performed very unsatisfactorily and important tasks are poorly done or not attempted. An overall score is then derived for each of the seven sets. A final total score is derived from the seven set scores. According to the package, the EA procedure should be independently reviewed by a minimum of two people. If the results of these independent reviews are not similar, the reviewers must discuss and identify the reason for the difference. Two independent reviews were done for this review of India's EA procedures.
Results and Discussion
The findings of the author's review are discussed below in terms of completeness, open and public character, and objectivity and verifiability.
Completeness
Completeness includes the breadth of the activities subject to EA, scoping, and the contents of the EI report. These are the first three categories of Devuyst's review package.
In India, an EI report is organized only for development activities and not for policies or plans. The activities requiring an EI report are listed by the DOE. An EI report is not prepared for activities not on the list. Activities are not judged based on their individual characteristics in cooperation with independent experts. A public report (motivation report) is not prepared explaining why no serious environmental impacts are expected and ,an EI report is not required. Only public sector projects (new and the expansion of existing projects), private sector projects seeking public financial assistance, or private projects in reserved forest areas are subject to EA.
DOE prepares guidelines for the contents of EI reports and the data to be collected. Although useful, these guidelines are sector specific and not project specific. Project-specific problems are not identified. There is no public process of scoping for individual projects. In general, however, it Impact Assessment was found that the most common projects and those with the severest impacts have been assessed, although with certain omissions and inadequacies. The main content requirements are always met. The greatest omissions and inadequacies occur in the interpretation and analysis of data and reliance on subjective interpretations.
EI reports tend to be a collection and compilation of data. Rarely is the effort made to find interrelationships. Cumulative impacts are insufficiently covered. Studies generally neglect social impacts (Vizayakumar and Mohapatra, 1991) . The social acceptability of proposed project is not addressed through the comments of the population and experts but in terms of the total project benefit, even when the population adversely affected does not benefit.
Most EA study teams are not interdisciplinary. Even if the team members are drawn from many disciplines, they work independently (Biswas, 1988) .
The different aspects of studies are allotted to different specialists, institutions or consultants (e.g., fauna aspects to the Zoological Survey of India, flora aspects to the Botanical Survey of India, and social aspects to the Anthropological Survey of India). There is no attempt to coordinate the different studies to make the EA interdisciplinary. There is no coordinator appointed to the team of experts who draft the EI report. Without an integrated study team, the study often does not provide a meaningful analysis.
There is no uniform EI report format. Tiering (which allows reference to reports of higher a order or reports for similar projects) is not generally accepted.
Open and public character
Open and public character includes the extent to which the public is involved and the manner in which the final decision on project implementation is made. These are the fifth and sixth categories of Devuyst's review package.
The evaluation criteria assume that the EA should be open to comment by all interested persons. In India, however, EI reports are treated as secret documents. Public participation is not yet a standard government procedure. Public participation in EI report preparation and decision making are rare.
Volume 12, Spring 1994 No notification is given to the public on the EA activities. There is no thirdparty review of a draft environmental document followed by discussion of those comments in a final document. There are no reports justifying the govemment decisions to the public. Thus, there is little chance for the public to have an informed questioning of the activity. EI reports do not have much impact on decision making; decisions continue to be largely politically based; and, in most cases, EA is oriented toward developing compensatoq and mitigatory action plans.
Reasons that people do not demand a more open decision-making process are mass illiteracy, little awareness of how the environment is affected, and little awareness of their right to question political decisions.
Objectivity and verifiability
Objectivity and verifiability correspond to the fourth and seventh categories of Devuyst's review package, respectively. As described in the previous section, the findings of EI reports are mainly based on technical and scientific information without considering the comments of the local population. In addition, there is no independent expert involved in preparation of the report or in quality control to counter the influence of political pressure. At present, the project sponsor engages a person(s) or an organization(s) to conduct an EA study for its proposed project. It has been found that the person or organization so engaged often behaves as an advocate of the sponsor and the EI report becomes heavily biased in favor of the project (Vizayakumar and Mohapatra, 1991) . In most cases, projects are backed by the government. Thus, an objective system of checks and balances is not present. Finally, post-project analysis is lacking, to verify if (1) the decision was correct, (2) the impacts were predicted, (3) the mitigation measures were implemented, and (4) they had any effect.
CONCLUSIONS
Devuyst's review package shows that the EA system in India has shortcomings in completeness, openness, and objectivity and verifiability. The following procedures are suggested to remedy these shortcomings.
Completeness
Shortcomings of the EA process in the area of completeness are (1) its use only for public projects and not for policies or private projects; (2) its lack of a mechanism for identifying project-specific issues; and (3) its emphasis on the presentation of data rather than analysis, lack of interdisciplinary coordination, and lack of a consistent report format.
The use of EA in India should be broadened to include private sector projects that reflect economic policy changes. The criteria to evaluate environmental impacts should be laid down specific to the project in question and to the specific environmental conditions in the affected region.
The EA team should be multidisciplinary consisting of (1) specific technology experts, (2) environmental scientists, (3) environmental engineers, (4) ecologists, (5) model builders, (6) regional planners, and (7) project proponent's representatives. The team should conduct the study and submit the report directly to the DOE. The govemment of India through DOE should prepare a directory of experts who are qualified for participating in EA studies. There also should be interdisciplinary coordination of the studies. A human ecologist with an interdisciplinary training would be in an excellent position to function as a coordinator.
Open and Public Character
Deficiencies in the open and public character of the process include a lack of public and third-party involvement, politically based decision making, and the lack of a record of decision (motivation report).
Public participation must be accepted as the norm at the various stages of the EA process. Public involvement is important to the final decision for three reasons.
Public participation will likely be successful if it begins early in the project development and is flexible enough to respond to the unique circumstances of individual projects and population groups. Public participation could be largely informal with provisions such as community workshops, drop-in centers, and committee meetings and fairs. In addition, the affected public should be provided with financial assistance to ensure that they can successfully analyze the proposal and present their concerns at a formal hearing. The function of this hearing would be more an outlet for public concern than an exchange of views and opinions. The requirement for full disclosure of information to all parties would also improve the quality of the public participation. Information on the incorporation of popular mitigatory or compensatory measures into the project design should be provided to the affected public at a follow-up meeting.
On the basis of its review, the DOE can reject the project, approve it, or request additional information. The DOE must support their decision by showing the reasons for it and record those reasons in a public document. If the approval is conditional, the practicality of the conditions should be tested and the public response to those conditions should be reviewed before the final permission for the project given.
Objectivity and Verifiability
Objectivity and verifiability are limited by a lack of expert review and no post-project analysis of the project's construction and operation. In addition, project sponsors and the authority conducting the EA are the same entity. Independent experts must judge an EI report for completeness and scientific value as well as the presentation of alternatives. The reviewers should not gain anything as a result of the decision, except a professional reputation.
It is important to create a legal framework to support the implementation of the mitigation measures suggested in the EI report and monitor the results. This should be made a condition for environmental clearance. A monitoring project manager should be employed to report to the DOE. Throughout the implementation stage there should be frequent visits by experts in each area of concern. In this way, a review can be made of whether the project proponent correctly adhered to the measures recommended in the EI report to avoid, reduce, and offset any environmental damage. In addition, decisions can be modified if unforeseen negative impacts arise. A comparison of the actual impacts on the environment and those predicted in the EI report also would be beneficial in improving EA methodology.
In India there are sufficient scientific manpower and infrastructure facilities which, with a little more training and attention, could make the implementation of these recommendations possible.
